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ABSTRACT 


Four new species and one new genus: Leptochiton shapovalovi Sirenko sp. nov., L. liapini Sirenko sp. nov., L. 
dellangelloi Sirenko sp. nov., and Hoarechiton guzhovi Sirenko gen. nov. et sp. nov. are described from the Middle 
Russian Sea (Jurassic). L. shapovalovi is probably a xylophagous chiton because this species was found along with 
pieces of sunken wood and has an aesthete group very similar to some recent xylophagous species. It speculated that 
the genus Leptochiton was formed under rather temperate or cold conditions in the end of the Paleozoic. 
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PESIOME 


Uerpipe HOBbIxX Bua Leptochiton shapovalovi Sirenko sp. nov., L. liapini Sirenko sp. nov., L. dellangelloi Sirenko 
sp. nov. u Hoarechiton guzhovi Sirenko gen. nov. et sp. nov. onMcaHbI H3 IOpCKHX OTMOx*KeHUi CpeqHepyccKoro 
mops. L. shapovalovi, 1o-BugzMMomy, Obl KCHI0@aroM, MOCKObKy HaiijleH BMeCTe C KYCOYKAMH 3aTOHysBIllel pe- 
BeCHHBI MH ƏCTETHAA rpyna ƏTOTO BHA OUCH MOXO%*Ka Ha TAKOBYIO HEKOTOPHIX PelleCHTHbIX BUAOB — KcumOdaros. 
IIpeqmonaraetca, YTO pox Leptochiton chopmMupoBaJica B YMepeHHBIX WIM XOJOHBIX BOJaX B KOHLE [lameosoa. 


Kmouessie coga: Leptochiton, xutoubi phi, CpeqHepyccKoe Mope, Kculocdbaru 





INTRODUCTION 


About fifty species of Mesozoic chitons were de- 
scribed mainly from Western Europe and also from 
North America, North Africa and China (Dubar 
1948; Smith 1973; Van Belle 1981; Laghy 1982, 2005; 
Fiedel and Keupp 1988; Geyer and Kukla 1990; Feng 
Ru-Lin 1992; Kaim 2010). Only one species of chiton 
from Siberia (Lower Jurassic) was described from the 
vast territory of Russia (Shurygin 2001). 


The aim of this paper is to describe new Jurassic 
species of the genus Leptochiton, recorded in Russia. 


MATERIAL AND METHODS 


New collections of chitons from European Rus- 
sia were made in 2007-2008 by Kiril Shapovalov 
(Moscow), Vjacheslav Liapin (Moscow) and Alex- 
andr Guzhov (Paleontological Institute of Russian 
Academy of Sciences, Moscow). The collections were 
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made in the Kostroma Region, Russia (57°59°41°’N; 
44°00’09’"E), in Moscow, Russia (55°44°34’’N; 
37°26°29 E) and in the Moscow region, Russia 
(57°45’20’"N; 38°18’50’’E) (Fig. 1). The valves 
were found in clay. Standard measurements were 
taken using ruler in order to find dorsal elevation 
which is equal to the ratio of the height: width ratio 





Middle Jurassic (Bajocian-Bathonian) 


Depositional environments 
Emerged Land 
Shallow marine 


Deeper marine 


Basin floored by 
oceanic crust 
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of an intermediate valve (Kaas and Van Belle1985). 
Scanning electron microscope (SEM) was used for 
examination of valves. All valves examined by SEM 
were observed in high vacuum mode with a platinum 
coating. Material described in this paper is housed in 
the Zoological Institute of the Russian Academy of 
Sciences, Saint Petersburg (ZIN). 


Middle-Russian 


TETHYS 





Fig. 1. Paleogeography of the Middle Jurassic in Europe (modified from Ziegler 1988 and Fernandez-Lopez et al. 2009). Stars are the place 


where materials were collected. 
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SYSTEMATICS 


Class Polyplacophora Gray, 1821 
Subclass Loricata Schumacher, 1817 
Order Lepidopleurida Thiele, 1909 
Family Leptochitonidae Dall, 1889 
Genus Leptochiton Gray, 1847 


Type species. Chiton cinereus Montagu, 1803, 
non Linnaeus, 1767 (= Chiton asellus Gmelin, 1791) 
by subsequent designation (Gray 1847). 

Remarks. Analysis of descriptions and drawings 
of four fossil chitons: Chiton deshayesi Terquem, 1852 
(Lower Jurassic), Ischnochiton marloffsteinensis Fie- 
del et Keupp, 1988 (Middle Jurassic), Pterygochiton 
sibiricus Shurygin, 2001 (Lower Jurassic) and “lep- 
tochitonid polyplacophoran” (Kaim 2010) showed 
that they belong to the genus Leptochiton because 
their valves are sculptured very similarly by radial 
ribs of granules on the head valve, on the lateral areas 
of intermediate valves and on the postmucronal area 
of the tail valve, and by longitudinal ribs of granules 
on the central area of intermediate valves and on the 
antemucronal area of the tail valve, which is very 
characteristic of the genus Leptochiton, but not of 
Ischnochiton. The presence of slits on insertion plates 
of Ischnochiton marloffsteinensis shown by Fiedel 
and Keupp (1988) in their drawings (fig. 5 in Fiedel 
and Keupp 1988) is very doubtful and the broad 
apophyses are characteristic of Jurassic leptochitons. 
Smith (1973) also indicated that Chiton deshayesi 
has “normal structure and sculpture for the genus 
Lepidopleurus (or Leptochiton) although it may not 
be that genus”. Van Belle (1981) included this spe- 
cies in the genus Leptochiton under question. In this 
way the genus Leptochiton together with three newly 
described species in the Jurassic inhabited a very 
wide space in the north of Tethys Ocean from France 
to North Siberia. 

During the last 40 years several species that be- 
longed to the genus Leptochiton were removed from 
it and placed in new genera: Hanleyella Sirenko, 
1973, Ferreiraella Sirenko, 1988 and Mierstraszella 
Sirenko, 1992. The genus Deschayesiella Carpenter 
in Dall, 1879 was synonymised with Leptochiton by 
Van Belle (1983), when the latter genus was revised 
(Sirenko 1997). Several new species of the genus 
Leptochiton were described in recent years. Taking 
into considerations all changes in the composition of 
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the genus Leptochiton, I provide a revised diagnosis 
of this genus. 

Diagnosis. Usually animals of rather small 
size. Intermediate valves rectangular, side margin 
rounded. Mucro anterior, submedian or slightly 
posterior. Tegmentum of intermediate valves divided 
into central and two lateral areas. Shell surface finely 
granulose. Granules arranged either in radiating rows 
on head valve, lateral areas of intermediate valves 
and postmucronal area of tail valve, or in longitudi- 
nal rows on central areas of intermediate valves and 
antemucronal area of tail valve, or quincuncially on 
all valves or on some areas of valves. Girdle dorsally 
covered with spicules or scales with or without fine 
ribs and scattered among them needles or spines. 


Leptochiton shapovalovi Sirenko sp. nov. 
(Figs. 2-4, 8A) 


Diagnosis. Body length up to about 35 mm. 
Shell subcarinated; rather high. Intermediate valves 
rectangular, with weakly developed apex and well 
divided areas. Tail valve with anterior mucro. Under- 
folded part of tegmentum of head and intermediate 
valves forming wide and thick ridge inside of poste- 
rior margin. Head valve, lateral areas of intermediate 
valves and postmucronal area of tail valve sculptured 
with radial ribs of oval flattened granules; radial ribs 
on lateral areas of intermediate valves interrupted; 
central area of intermediate valves and antemucrunal 
area of tail valve sculptured with longitudinal ribs 
of flattened granules, interstices as wide as chains, 
the ridges sometimes anastomosing. Each granule 
contains 1 megalaesthete and 13—26 micraesthetes. 
Sutural lamina rather wide. 

Description. Animal rather large for genus. Shell 
subcarinated, moderately elevated (dorsal elevation 
0.47). 

Head valve semicircular, posterior margin widely 
V-shaped. Intermediate valves roughly rectangular, 
somewhat obliquely truncated at sides, anterior mar- 
gin slightly convex, posterior margin almost straight, 
apices inconspicuous; lateral areas not raised but well 
marked by difference in sculpture. Head and interme- 
diate valves have wide and thick ridge of underfolded 
part of tegmentum in their posterior margins. Tail 
valve semicircular, anterior margin slightly convex, 
mucro anterior. 

Tegmentum sculptured with ribs of oval flattened 
weakly separated granules. On head valve, lateral 
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Fig. 2. Leptochiton shapovalovi sp. nov. A, B — paratype dorsal and ventral views, head valve, ZIN 2191; C, D, H — holotype dorsal, ventral 
and frontal views, ZIN 2190; E — paratype dorsal view, head valve, ZIN 2191; F — paratype dorsal view, intermediate valve, ZIN 2191; 


G — paratype dorsal view, tail valve, ZIN 2191. Scale bar = 1 mm. 


areas of intermediate valves and postmucronal area 
of tail valve ribs arranged in radial order with very 
small interstices. On lateral areas radial ribs are not 
continuous but interrupted. 35-50 ribs on head 


valve, 12—16 on lateral areas, and 50—60 on central 
areas present. On central area of intermediate valve 
and antemucronal area of tail valve, ribs arranged in 
longitudinal order with interstices as wide as ribs. 
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Fig. 3. Leptochiton shapovalovi sp. nov. A, B — paratype dorsal view, tail valve, ornamentation of antemucronal and postmucronal areas, 
ZIN 2191; C, D — paratypes dorsal view, right and left halves of intermediate valves, ornamentation of peural and lateral areas, ZIN 2191. 


Sometimes ribs on central areas interrupted and 
anastomosing. Each granule with 1 megalaesthete 
and surrounded by semicircle of either 13—16 mi- 
craeasthetes (on head valve, lateral areas of interme- 
diate valves and postmucronal area of tail valve) or 
18-26 micraesthetes (on central area of intermediate 
valves) (Fig. 8, A). 

Articulamentum well developed, apophyses rather 
wide, jugal sinus as wide as apophyses. 

Type Material. Russia, Kostroma Region: 74 
valves (6 head, 64 intermediate and 4 tail valves). 
Holotype, ZIN 2190 (intermediate valve, Fig. 2, 
C,D,H) and 73 paratypes ZIN 2191 (2 head valves, 
Fig. 2, A,B,E, 4,B; 3 intermediate valves, Fig. 2, F; 3, 


C,D; 4 A,C,D; 2 tail valves, Fig. 2, G, 3, A, B; 66 valves, 
unfigured lot), coll. K. Shapovalov and A. Guzhov. 

Occurrence. Upper Oxford, Serratum Zone, Sub- 
serratum Subzone (Upper Jurassic), right bank of the 
Unzha River at 0.5 km above the village Mikhalen- 
ino, Makarjev District, Kostroma Province, Russia 
(57°59°41°’N; 44°00°09 E). 

Etymology. The specific name in honor of Kiril 
Shapovalov (Moscow) who collected part of the ma- 
terial and made it available to the author. 

Comparison. Most of the available type material 
consists of poorly preserved incomplete valves. Lep- 
tochiton shapovalovi sp. nov. is similar to the Pleis- 
tocene L. finlayi (Ashby, 1929) in having the radial 
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Fig. 4. Leptochiton shapovalovi sp. nov. A — paratype ornamentation of central area of intermediate valve, ZIN 2191; B — paratype ornamen- 
tation of head valve, ZIN 2191; C — paratype ornamentation of central area, intermediate valve, ZIN 2191; D — paratype, aesthete group 


on central area of intermediate valve. 


ribs of granules on the valve I and the longitudinal 
ribs of granules with the large interstices between 
chains on the intermediate valves but differs from it 
by the subcarinated shell (rounded in L. finlayi) and 
the radial ribs of granules on the lateral areas of the 
intermediate valves and the postmucronal area of the 
tail valve (with no any order in L. finlayi). The new 
species differs from other leptochitons known from 
the Jurassic: Leptochiton deshayesi (Terquem, 1852) 
(Lower Jurassic, France), L. marloffsteinensis (Fiedel 
et Keupp, 1988) (Middle Jurassic, Germany), Lep- 
tochiton sibiricus (Shurygin, 2001) (Lower Jurassic, 


Siberia), and Leptochiton sp. (Kaim 2010) (Middle 
Jurassic, Poland) by having the interrupted rows on 
the lateral areas of the intermediate valves and large 
interstices between the rows on the central areas of 
the intermediate valves. 

The new species is very similar to some recent 
xylophagous chitons such as Leptochiton binghami 
(Boone, 1928) and L. vietnamensis Sirenko, 1998 by 
having the numerous micraesthetes in the aesthete 
group but differs from them by having the radial 
rows of granules on the lateral areas of the interme- 
diate valves. 
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Leptochiton liapini Sirenko sp. nov. 
(Figs. 5, 8, B) 


Diagnosis. Intermediate valves broadly rectan- 
gular, side margins obtusely rounded, rather flat. Teg- 
mentum of central areas sculptured with 36 longitu- 
dinal well-defined ridges with wider flat interspaces; 
each ridge consists of merged granules. Lateral areas 
with granules arranged quincuncially. Each granule 
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of tegmentum with 1 megalaesthete, surrounded by 
either circle of 11-12 micraesthetes (on lateral ar- 
eas) or semicircle of 11—13 micraesthetes (on central 
area). Apophyses short and wide. 

Description. Head and tail valves not available. 
Intermediate valve rectangular, rather flat, rounded, 
anterior and posterior margins practically straight, 
apex not evident, lateral margins rounded; lateral 
areas not raised but pronounced by a difference in 





Fig. 5. Leptochiton liapini sp. nov. A, G, F — holotype dorsal view, pleural area and lateral area, ZIN 2192; B — paratype, dorsal view, interme- 
diate valve, ZIN 2193; D — paratype, dorsal view, intermediate valve, ZIN 2193; E — paratype, ventral view, intermediate valve, ZIN 2193. 
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Fig. 6. Leptochiton dellangelloi sp. nov., holotype, ZIN 2194. A, D, F — dorsal, ventral and lateral views; B — ornamentation of postmucronal 
area; C — ornamentation of antemucronal area; E, ornamentation of antemucronal and postmucronal areas. Scale bar for A, D = 1 mm. 


sculpture. Tegmentum of central areas sculptured 
with 36 longitudinal well-defined raised ridges, in- 
terstices wide, twice as broad as ridges; each ridge 
consists of merged oval granules. Tegmentum of 
lateral areas sculptured by round granules arranged 


quincuncially. Each granule of tegmentum with 1 
megalaesthete, surrounded either by circle of 11-12 
micraesthetes (on lateral areas) or semicircle of 
11-13 micraesthetes (on central area) (Fig. 8, B). 
Surface of tegmentum on lateral area in paratypes 
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granulated or pitted where abraded indicating pres- 
ence of aesthete canals. 

Articulamentum well developed, 
widely separated, short and wide. 

Type Material. Russia, Moscow Region: 3 in- 
complete intermediate valves. Holotype ZIN 2192 
(intermediate valve, Fig. 5, A,C,F) and 2 paratypes 
ZIN 2193 (intermediate valves, Fig. 5, B,D,E), coll. 
V. Lapin. 

Occurrence. Upper Callovian, Lamberti Zone, 
Paucicostatum subzone (Middle Jurassic), village 
Timokhovo, Ramensky District, Moscow Province, 
Russia (57°45°20°’N; 38°18°50°’E). 

Etymology. New species named after Vjacheslav 
Liapin (Moscow) who collected valves and made 
them available to the author. 

Comparison. Leptochiton liapini sp. nov. has the 
aesthete group (Sirenko 1992) rather similar with 
Leptochiton saitoi Sirenko, 2001, L. vietnamensis 
Sirenko, 1998 and some others. It differs from these 
species of the genus by having the well-defined raised 
ridges separated by wide interstices on the central 
area of the intermediate valves. 


apophyses 


Leptochiton dellangelloi Sirenko sp. nov. 
(Figs. 6, 8, C) 


Diagnosis. Shell rather elevated. Tail valve semi- 
circular with anterior mucro, antemucronal and post- 
mucronal slopes almost straight. Tegmentum sculp- 
tured with oval or round well-separated granules 
only slightly raised above tegmental surface. Gran- 
ules arranged in longitudinal rows on antemucronal 
area and nearly quincuncially on postmucronal area. 
Apophyses short and wide. 

Description. Animal small in size. Head and 
intermediate valves not available. Tail valve rather 
elevated, semicircular; posterior margin evenly 
rounded; anterior margin convex towards sides, 
slightly concave in middle; mucro anterior; antemu- 
cronal and postmucronal slope almost straight. 

Tegmentum evenly granulose and sculptured with 
oval or round well-separated granules only slightly 
raised above tegmental surface. On antemucronal 
area granules rather oval and arranged in longitu- 
dinal rows. On postmucronal area round granules 
arranged nearly quincuncially. Each granule of teg- 
mentum with 1 megalaesthete, surrounded either by 
circle of 5—6 micraesthetes (on postmucronal area) 
or a semicircle of 5—6 micraesthetes (on antemucro- 
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nal area) (Fig. 8, C). Few concentric lines of growth 
present on valve. 

Articulamentum well developed, apophyses 
rather short, broadly triangular, wide apart, leaving 
shallow, very wide jugal sinus. 

Type Material. Russia, Moscow Region: Holo- 
type ZIN 2194 (tail valve, Fig. 6). 

Occurrence. Upper Callovian, Lamberti zone, 
Paucicostatum subzone (Middle Jurassic), village 
Timokhovo, Ramensky District, Moscow Province, 
Russia (55°45’20°°N; 38°18°50°’E). 

Etymology. This species was named after my 
friend Bruno Dell’Angello (Italy) who devoted his 
life to investigation of fossil and recent chitons. 

Comparison. Leptochiton dellangelloi differs from 
L. sibiricus (Lower Jurassic, Siberia) by having the less 
developed mucro and straight postmucronal slope. The 
new species differs from L. marloffsteinensis (Middle 
Jurassic, Germany), L. liapini (Middle Jurassic, Rus- 
sia) and L. shapovalovi (Upper Jurassic, Russia) by the 
less developed and closely situated longitudinal rows 
in the antemucronal area. The new species also differs 
from L. liapini and L. shapovalovi by the smaller num- 
ber of the micraesthetes in the esthete groups. 

L. dellangelloi is similar to some recent species 
suchas L. arcticus (G.O. Sars, 1878) by having a simi- 
lar shape of tail valve and sculpture of tegmentum, 
but differs from the latter by the number of micraes- 
thetes in an aesthete group (5—6 micraesthetes in L. 
dellangelloi and 2 in L. arcticus). 


Genus Hoarechiton Sirenko gen. nov. 


Type species. Hoarechiton guzhovi sp. nov. 


Diagnosis. Intermediate valve relatively thick, 
subtriangular, short and wide. Lateral areas not rise. 
Tegmentum sculptured with longitudinal grooves in 
central area, near the side margins grooves become 
posteriorly converging; jugal and lateral areas smooth. 
Megal- and micraesthetes distributed evenly on whole 
surface of tegmentum, granules absent. Articulamen- 
tum well developed, apophyses very broad; jugal sinus 
very narrow; slits or insertion plates absent. 

Etymology. The genus was named after Dr. Rich- 
ard Hoare (Bowling Green State University, Ohio, 
USA) who has contributed very much to the knowl- 
edge of Paleozoic chitons. 

Comparison. Grooves on the pleural areas appear 
similar to those of Mesochiton Van Belle, 1975 and 
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1.56 mm 





Fig. 7. Hoarechiton guzhovi gen. n. et sp. nov. A, C, D — holotype, dorsal view, ZIN 2195; B — paratype, dorsal view, intermediate valve, ZIN 
2196; E, F, G — paratype, dorsal, back and ventral views, ZIN 2196. Scale bar for B, D, E, F, G = 1mm. 


Panarthron Laghy, 2005, but the grooves of Hoarechi- | Hoarechiton guzhovi Sirenko sp. nov. 

ton are much longer and reach the anterior margin of (Figs. 7, 8D, E) 

the valve and near the side margins grooves become 

posteriorly converging. Moreover, the lateral areas do Diagnosis. Intermediate valve rectangular, sub- 
not rise and the anterior margin of the valves is wavy. carinated anterior margin wavy with jugum protrud- 
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ed anteriorly, posterior margin with little projecting 
apex. Tegmentum of central area sculptured with 
11 longitudinal narrow grooves on each side; these 
grooves becoming posteriorly converging near side 
margins; grooves on pleural area reaching anterior 
margin; 2 grooves near jugal area short; jugal and 
lateral areas smooth. 6 micraesthetes surrounding 1 
megalaesthete in aesthete group present. 

Description. Head and tail valves not avail- 
able. Intermediate valve rectangular, subcarinated, 
anterior margin wavy with jugum protruding with 
slightly projecting apex; side margins rounded. 
Central area sculptured with 11 longitudinal narrow 
grooves on each side, grooves becoming posteriorly 
converging near side margins; 2 grooves near jugal 
area shorter, not reaching anterior margin of valve. 
Central area without granules but with openings of 
aesthetes; 1 megalaesthete surrounded by 6 micraes- 
thetes (Fig. 8, D). 

Articulamentum distinctly developed, apophyses 
short and broadly separated by very narrow jugal 
sinus. Many openings of nerve-fibre of aesthetes un- 
der the jugal and lateral areas present like in other 
lepidopleurids. 

Type Material. Russia, Moscow city: 3 incomplete 
intermediate valves. Holotype, ZIN 2175 (Fig. 7, A, 
C, D) and 2 paratypes ZIN 2176 (Fig. 7, B, E, E G). 

Occurrence. Middle Volgian, Virgatus zone, Virga- 
tus subzone (Upper Jurassic), Moscow, Kuntsevo, Su- 
vorovskiy Park, Russia (55°44°34°’N; 37°26°290” E). 

Etymology. The species was named after my col- 
league A. Guzhov (Paleontological Institute of the 
Russian Academy of Sciences, Moscow), who has 
contributed to the knowledge of Mesozoic molluscs 
and made studied material available to me. 


DISCUSSION 


There was climatic zonation in the Northern 
Hemisphere throughout the Mesozoic (Zakharov et 
al. 2010). Tropical climatic zone (Biogeographical 
Tethys — Pantalassa super region) with average water 
temperature of 25-30 °C was in the near-equatorial 
part. Subtropical zone (Peritethys) was situated 
about 45—50°N and to the north of it was a temperate 
warm boreal climatic zone (Panboreal biogeographi- 
cal super region). Near the North Pole, the climate 
ranged from temperate to cold. Boreal paleogeo- 
graphical region included areas of north-eastern Asia, 
modern Arctic Islands, Arctic Canada, Nevada and 
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British Columbia. By the early Jurassic the Arctic 
biogeographical region has become clearly distinct 
within the Panboreal biogeographical subregion 

It is very interesting to analyze the distribution of 
polyplacophorans in the Northern Hemisphere during 
Triassic—Jurassic. It appears that in Jurassic the most 
evolutionary advanced taxa of the genera Allochiton 
and Heterochiton inhabited the tropical climatic zone 
(Biogeographical Tethys — Pantalassa super region) 
(Morocco, Sicily, Table 1), whereas the most primi- 
tive chitons of the genus Leptochiton inhabited sub- 
tropical (Peritethys) or boreal climatic zones. At the 
same time it is necessary to note that the subtropical 
zone was influenced by boreal fauna owing to mol- 
lusk migrations via the Middle Russian Sea during 
climate temperature fluctuations. The European part 
of Russia seems to be one of the most suitable areas for 
the recognition of both the Boreal and Tethyan influ- 
ences in the Middle — Late Jurassic due to its unique 
position between the Arctic Basin, Tethys and West 
Europian shallow seas (Rogov et al. 2009). 

Primary distribution of chitons of the genus 
Leptochiton in colder than tropical waters in Jurassic 
suggests that they have originated in relatively cold 
water, which is consistent with the distribution of 
Recent species of the genus. Indeed, of more than one 
hundred Recent species of the genus Leptochiton only 
two species (L. nierstraszi Leloup, 1981 and L. muel- 
leri Sirenko et Schwabe, 2011) inhabit warm tropical 
waters in the Indian ocean and one species (L. hirien- 
sis Schwabe et Lozouet, 2006) from Rapa Isl., French 
Polynesia. All other species of the genus live in sub- 
tropical, Boreal, Natal, Arctic and Antarctic waters 
or in cold bathyal, abyssal and hadal waters below a 
warm tropical layer. Probably this genus was formed 
under rather temperate or cold conditions in the end 
of Paleozoic. Perhaps one of the first species of the ge- 
nus Leptochiton is L. dalriensis (Etheridge, 1882) from 
Scotland, Lower Carboniferous. This species was er- 
roneously included in the genus Cymathochiton by 
Van Belle (1981), in spite of a non-triangular form of 
its valves and the presence of granulated tegmentum. 
Two more species of Leptochiton [L. davolii (Laghi, 
2005) and L. reiectus (Laghi, 2005)] are known from 
northern Italy, Upper Triassic. 

One of the new species (L. shapovalovi) has an 
aesthete group with the number of micraesthetes 
very similar to recent xylophagous chitons: L. bing- 
hami and L. vietnamensis. It is necessary to note that 
L. shapovalovi was found in clay with numerous 
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Fig. 8. Aesthete elements of four lepidopleurid species and reconstruction of valve. A — Leptochiton shapovalovi sp. nov., aesthete elements 
of central area of intermediate valve (left) and of head valve (right); B — Leptochiton liapini sp. nov., aesthete elements of lateral area 
(left) and central area (right); C — Leptochiton dellangelloi sp. nov., aesthete elements of lateral area (above) and central area (below); D, 
E — Hoarechiton guzhovi gen. n. et sp. nov., aestete group of central area (D) and reconstruction of intermediate valve (E). Scale bar: A-D = 
100 um, E = 1 mm. 
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Table 1. Eurasian Trassic and Jurassic chitons with known genus 
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Species Age Locality References 
Allochiton altus Fucini, 1912 Lower Jurassic Sicily Fucini 1912 
A. costulatus Fucini, 1912 Lower Jurassic Sicily Fucini 1912 
A. gemellaroi Fucini, 1912 Lower Jurassic Sicily Fucini 1912 
A. sp. Lower Jurassic Morocco Dubar 1948 
Heterochiton buccai Fucini, 1912 Lower Jurassic Sicily Fucini 1912 
H. compressus Fucini, 1912 Lower Jurassic Sicily Fucini 1912 
H. giganteus Fucini, 1912 Lower Jurassic Sicily, Morocco Fucini 1912; Dubar 1948 
H. zitteli Fucini, 1912 Lower Jurassic Sicily, Morocco Fucini 1912; Dubar 1948 
H. vivassai Fucini, 1912 Lower Jurassic Sicily Fucini 1912 
H. sp. Lower Jurassic Morocco Dubar 1948 
Leptochiton davolii (Laghi, 2005) Upper Triassic Northern Italy Laghi 2005 
L. reiectus (Laghi, 2005) Upper Triassic Northern Italy Laghi 2005 
L. deshayesi (Terquem, 1852) Lower Jurassic France Terquem 1852 
L. sibiricus (Shurygin, 2001) Lower Jurassic Siberia Shurygin 2001 
L. morloffsteinensis (Fiedel et Keupp, 1988) Middle Jurassic Germany Fiedel and Keupp 1988 
L. shapovalovi sp. nov. Upper Jurassic Kostroma Region, Russia Present paper 
L. liapini sp. nov. Middle Jurassic Moscow Region Present paper 
L. dellangelloi sp. nov. Middle Jurassic Moscow Region Present paper 
L. sp. Middle Jurassic Poland Kaim 2010 
Hoarechiton guzhovi sp. nov. Upper Jurassic Moscow, Russia Present paper 
Mesochiton busambrensis (Fucini, 1912) Lower Jurassic Sicily Fucini 1912 
M. dolomiticus Laghi, 2005 Upper Triassic Northern Italy Laghi 2005 
M. zardinii Laghi, 1982 Upper Triassic Northern Italy Laghi 1982 
Panarthron triadicum Laghi, 2005 Upper Triassic Northern Italy Laghi 2005 
Pterygochiton terguemii Eudes-Deslongchamps, 1859 Lower Jurassic France Eudes-Deslongchamps 1859 
P. destefanoi Fucini, 1912 Lower Jurassic Sicily Fucini 1912 
P. murificus Fucini, 1912 Lower Jurassic Sicily Fucini 1912 





New taxa of Jurassic chitons 


pieces of fossil wood. A. Guzhov (personal com- 
munication) said that along with the valves of this 
species of chiton there were many belemnites and the 
gastropod Dragonia sp., which is associated with bio- 
topes of “sunken wood”, because it is a wood borer. 
It is possible that L. shapovalovi was also a Jurassic 
xylophagous chiton like Leptochiton sp. from Poland 
(Middle Jurassic) (Kaim 2010). 

Group of species of other Triassic and Jurassic 
lepidopleurids from the genera Mesochiton, Ptery- 
gochiton, Panarthron, Hoarechiton and Schizoproctus 
(Table 1) have thick shells with an unusual structure 
of tegmentum. They are very different from the genus 
Leptochiton. The genera Mesochiton and Panarthron 
have short grooves on the border of pleural and lat- 
eral areas, like the genera of the families Loricidae 
and Callochitonidae. Hoarechiton has long grooves a 
little bit similar to the genus Stenosemus. The genus 
Pterygochiton has the structure similar to the genera 
Ischnochiton and Stenosemus. Schizoproctus has a deep 
fissure on the tail valve like Incissiochiton and Schizo- 
chiton. But all of them distinctly differ from above 
mentioned genera and families of the order Chitonida 
by not having slits and insertion plates characteristic 
of the family Lepidopleuridae. It is difficult to say 
whether or not some of them were ancestral forms of 
the above mentioned advanced group of chitons of 
the order Chitonida. 
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